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mm&] mmm 
[m&m i ] 

x^mf i nsmmmu^ mi) 

y V* Z Z&tim 2 nT»J#Jfipg#| (102) 

frm^&mzn&frmmfflwm^a c )izm^^x. mmm i vsmmmm 
m(ioi)<Dmm^mm-t^mimmmmm^(v zl )^mt}L. ^ 3t« 

ft® $ ti S f&gB#3P*rJ#«!l»te^ (V c ) jc T , ftf fEfg 2 W^f 
#ffi»(i02)®ffJ#&fW«f*s»2fU^^ 
#»IEia&(202) £tft*i£ «T»j^mi^ 0 

x^mi l «r3£flJ#ifM§S&Cioi) fc, 

Mfrbfc%sznzftmmfflfflm^(v c )izm^^T. mmm i «r^j#i©*i 
»aoi)©fijws:«g»'r««i#a»fW»##(v 2l )S:m*u, a^, $3t#M 

flsr»-r 2 nmmmm* (v z2 ) frj»iwfflrm#«iEisi& (212) &m 
^ * s:^^ i -^mmmmm^doi) 
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mum i -BS&$mwm&aoi)<Dfflft&fflm-*&& i mnmmm^(y zl ) zmti 

grjfH^ 2 vsmmmmm%§ (102) &«!Hrr * si 2 fUMta?^ (v z2 ) & 
"r*^2fij»«g»«#»iEia»(202)i:. 

c ) zmmmwmm^iyjKmmh. mmfammmmmm^wj *mwm 1 mm 
mwm^miEmto (102) & ^ tyfEifi 2 ffj»w»ft#«iEia» (202) tc s & 3 

5flJ#ffl«rte#«IEISS&(300) &ffi*&^3gf!!f&|in»,, 

mmm 1 ^»jf#^iiM(ioi)©fij#&0jw^ si 1 *um»fs#(v zl ) 

frffHl 1 3pJ^fWfflf##(V zl ) & Ai3 U BUfBfg 2 Ttf£#J^&#B#(102)©5pJ#& 

Mffli-r * & 2 *u#fM^# (v z2 ) & -r * m 4 5pj#M»«#«iEia» (212) t. , 

ft S^a*#J#ffl»fg# (V c ) & Ail U Baf3^§PfU#0JWM# (V 

c ) & ftgpfrjfw#f»-5§- (v x ) icge& u (v x ) & t&sHi& 1 *m 

umm^msEmm (102) &c -r s m 3 ^mm-^ *siEiai& (300) & * 

lulHS 4 frj#fH»te-5»lEIIH& (2l2)&tf fuiBliu mm 2 «T3g5pJ#i»(i* (201) « 

, mum 1 nT»j#itiiisii(ioi)©MfHi 1 sj-mm h ^ > tRmmm 1 
fa^«i»«#»iEia» (102) © gafsm 3 mmijgk h ^ 2 ^^t-r 
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mmm 3 mmmmm^mjEmm mo) it, mzm i ^mmmmmaoDamm 
m i m^-m^ h ^ y z Mmmm i mmunm^mjEm^ (102) ©mam 3 

z> mmem & sie 3 ^ ^ & #m £ ^ s it ^4 fa« © *$mm m& a 

mmm 1 Bi^mmmm^ uon © tuiam 1 i> ^ > # 1 - 1 « 

itffBJ&l - l*#Mh5>^^(l! 10 )(!!)^- h^ilBtifB^l -2*#3& 

51 h ^ > * (m u ) h a © mizmmm 1 mnmwfe^ (v zi ) # a# s 
n, 

Miami - imRm%:b^>yxz(H 10 )(Dv-x%s^£mmmi -zn^m 

IrffHH 2 «r^f(J#ifi(g^ (201) ©tufBfg 2 h7>^if*«i2-lS 
#3&HI h =7 y ^X # (M 20 )i:l2 - 2 h ^ y Z (M 21 ) ©2ot'fe5| 

1=1 - 

(M 21 ) <7)^- h Sg^ £ © ratCtftfBfg 2 jpj#«ff»^# (V z 2) # Alfr $ 

2 - 1 h y v x z (m 20 ) © y - x sg^ £ iff IBS 2-2 

*h7>^f(« 21 )©y - X^teffffBif Sr-^tf^ 2 «2MU sig3 ) 

iffsam 1 fu»«i»^#idijiia8S (102) © mmm 3 m&mm h ? y z &m 3 

- 1 h^y V* Z (M x ) 3 - 2 m#$rl£ h 9 > ^X Z (M 2 ) © 2ot'fe 

grffa^3 - mmhmb^yyx* (m^© km >^^«ufB^3 - 
^h^>^^^(M 1 )©y- hfig^-tsiKstisfc^tc, «ri3rt«P5pj^iw»^#(v 
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h ^ > $ (m 2 ) ©>!f - h t om&m&tfmmm 1 *amaflm# (v zl ) t $ 

ajrgB*«m#(i D1 )# io-exp(-b.v x ) (btej£») ^snsifc&iftixii-r 

s iff 5^4 ga«<z> «r»j#mis& 0 

tfrfH^4 5pj#isg»^^tftia«&(2i2)ti, *jEit^miag&(4oo) tis^jfii 
flus^snsn (112) s:^ii:&^»fc-r*ii#^4iB*cDBr^miHi». 

[0 0 0 1 ] 
[0 0 0 2] 

/Mit, 6i-ffctC|^<^^ U 2/ y^IC (Integrated Circuit, £i»|g»Mfc#gi < 
[0 0 0 3] 
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i£¥lfll$!#§£A,}C&oT££CDMA (Code Division multiple access, 

[0 0 0 4] 

t. ^©"5T»J#HIS&tior^rJ#itipg#|(Variable Gain Ampl if ier) 1 t.$mfflm 
fe#*fiElIIB& (Control Signal Converter) 2 *t £ *lT V>£„ A-fstf-^h^ 
^S^^Q^tttim^T&tttfftU sftiix^ >y #^^CIFfg#(A;*J«$iU sig ) 

&A>f}K-^ h^>s;^*Q 1 ,Q 2 (Z)/<-^SS : ?-raK:AA , rtltf J:V^„ $h Bfpft© 
[0 0 0 5] 

BBatt«T©^;(i)-e^s4xs. 

[0 0 0 6] 

[«13 



Isig 1+exp^Vzij v/ 

[0 0 0 7] 
[0 0 0 8] 

5£(l)#e> 1 « ex P (V zl /V T ) ©^ffTti, I a /I sig =l/ex P (V 2l /V T )£:3££(T*£ 
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[0 0 0 9] 

LfrLs ±mtiLfe (1 « exp(V zl /V T ) ) tf/fcy&fcfcV^ti^, 05*.tfV 2l tfO 
£„ Ot^ 3pJ#ft(F»##V zl tC*fLTl « eiqi(V zl /V T ) »;sifcfc< 

Bt^Vgg, frj^ffiiE&ff^ ft ©5pJ^ffiI»«8KaRi ^i,,- exp(-b-v x ) 

3 10-370290-^ (#^2000-196386#^#) £#Bg) 0 CI(Z)#J#0Jf|J 



[0 0 10] 

[»2] 

1 ^- = exp(-b-V x ) (2) 

'sig 

[0011] 
[0 0 12] 

si 5 (a) it. '&&(DAjtf-^ h^yi?xzzm^t^mfflnm&<D? r u 
vtmv&v, sis (b) &iQ&fflnm&<Dftmfrb&mistiiLftm%mMm 

«#V c i:«BE5pJ^GAIN(V 0UT /V IN ) (dB) ©HiS^t^77-e»5. ^ " (dB) 

# >*T'M;UiO. 1 (A/V)T?feS. 
[0 0 13] 
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[0014] 

O**;, (Field Effect Transistor, FET)Srfl|V*T, 0 

a 

[0015] 

OS-FET ; Metal Oxide Semiconductor -FET) 
[0 0 16] 

01 FET&MOS-FET£{Rj£U MOS-FETfc/g V*TB 1 4 (Z) *r»J#[@n&£ 

So 

[0 0 17] 

[»3] 

loi = l 0 -exp(-b-V x ) (3) 

[0 0 18] 

I D2 =I 0 -I D1 ©B8«*^y #o *>©T?S>S. 
[0 0 19] 

*mi^{CfeVAT, ■^»J#ifiPI^ll©*ra»G M0S (=I outl /I sigl )ti^TcD^; 
[0 0 2 0] 
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[»4] 

Gmos = gmn+gm 10 (4) 

[0 0 2 1] 

3 3T'gm 10 ,gm 11 li-etl J ? ? tlMOSh^>i/^^M 10 ,M 11 ©ffiSll>^'^ # y^&m 
"tSi:, -e4x^*i©«SfeI D10> I D11 fc^- h«JEV GS10 ,V GSn <Z)g5#iiJ^T©^;T' 

[0 0 2 2] 

[15] 

Idii = 0(V GS io-Vth) 2 (5) 
Idii = P(V GS ii-Vth) 2 (6) 

[0 0 2 3] 

^dT% /s tt/tt -c ox -w/(2D u y©#gfr^, c ox mffitgt 

fc^fc ^ (4) , (5) , (6) ^ S>G M0S «JS*T©5*; £ & 



[0 0 2 4] 



[16] 



Gmos = 



2(VFiD7 + VFb2) 



(7) 



-i 



l 0 + 2 V Idi*Id2 



(8) 



■J 



_ / l 0 -exp (-b-V x ) 
l 0 + 2V Idi-Id2 



[0 0 2 5] 



(9) 
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[0 0 2 6] 

mi] 

Gmos = Vexp (-b-V x ) (10) 

[0 0 2 7] 
[0 0 2 8] 

I D1 =I D2 =I o /2©^-r^*)t>V 2l =0©i:^, j%(9)(D)V- h<Drp(DftMtf2l 
Q £ &Z>f=. 8). MOS-FET £ fl^ £ J§-&<D*lJ#G M0S (dB) £ f fJ#MM^ V x fC <fc £ jf a£ 

[0 0 2 9] 
[0 0 3 0] 

[»8] 

Idi =A-exp{c(V GS - V TH i)} (11) 

[0 0 3 1] 
[0 0 3 2] 
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HR9J 

Gmos = — ; — C 1 D1 /q , =~ (12) 



(13) 



_ c-lp-exp (-b-V x ) 

[0 0 3 3] 

c-i D1 « 2 ^(/s-i D2 ) w i D2 ~i 0 fc^fc. ^©^e>i D1 «i D2 © 

[0 0 3 4] 

J:|SlC^lyfcMOS-FET©2o©g&f^1g«*#itlCAtlfe3pJ.^^ttttH17© <fc ? JC 
Hl7j&*£>jfo#& ie»tC, MOS-FETS:M^fc*-£, ^»J#fMM#V c (=V x ) 
fC*f L T * m (dB) # iiCMl JC & e> & ^ o 
[0 0 3 5] 

, ^5fc(£>FET, #tCM0S-FETS:fflV>fenr|g3frj#iaB&©^tttt, _tS B ^ L <fc O (C 

3W(dB) h^3|5*rj#»ilM^v c ©^ ftgft? 
afilSn? # -5 fSBT**fJ# & fflfffT -T « 3 t & -5 , «*#J#B# l:ftMT*§^V^ffi 

□ 

[0 0 3 6] 

*mmz. a* e> a n & # ^ jc m l t ? t/ ^ l t~ mm & 

[0 0 3 7] 
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mi commit. A^fs-^A^u mmtsntcmmm^zmtiL, fr^mm 
h y vt. # z^ttm i ^mmmmmaoi) mmmmm^ *aji l 
> mmztifrmijm^z&tji;. ^oH2s#^h^>^x^&^t?H2 ^ 

mm i "T»MmiPi^(ioi)(Z)fij#§: mm-tzm i mmmmm -*(v 21 ) u 

mfrbfcffi2ftzmmmmmfflfflm^(v c ) izm^^x. mmm 2 v$mmmm% 
» (102) ©frj» & mm-t zmz mmmmmn (v z2 ) ^^t5i2 mnmmm^m 

[0 0 3 8] 

mm 1 «s&mftqsm&(ioi)<D$m*MW-t&m 1 #a#0j^#(v zl ) u 

fro, ^3«#^h^>i;x^$:^^^l^Jf#M^if9#ffiiEtai^(l02)i:, iff 

ism 1 fy#«ff»^(v zl ) £A;fr u mmm 2 nr»j#itipg#i(io2)©^j#§:0m 

[0 0 3 9] 

h ^ > ^ # &i$tim 1 Br^j^(s*(ioi) ^, mmmmm^ *a± l 
fa^*t*i*(io2) Kifam 1 oTSE3pj#ii?*s*(ioi)©5pj»s:«a» , r*» 1 

»f§-5(V zl )&ffi:fcU fro, «5 3«||t^h^>s;^^S:^Jtf^l3pJ^fflH3 

^*ueeikkio2) a, tfmasg 2 BT3Bfu^itMi«(io2)©5W»&«!i»-r 2 

# (v z2 ) & ffl « m 2 3pJf5M»^-^ffiiEllI8& (202) £ , *ffls fr £ #*& 3 *i s 
*WJ#ft[Wf&-if (V c ) £ A# L > KraS^aiS3pJ#«!l«r^# (V c ) & ftWmWmfe^ 



1 1 
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(300) fcfiixs asmmm&x*2b& 0 

[0 0 4 0] 

#^ h ^ > s?* # fc^t?si 1 vsmmmm^aoi) mmmmm^ & a* l 

mmmmao2) mmm 1 ^mmmmmmnoiXDmn^mm-t^ 1 mmm 

^«iEiaii(io2)h, wmmimmMwm^w zl )itAijL. mmm2 *smmm 
mm (io2) <D$m z mm-t&m 2 (v z2 ) & m^-r si 4 mmmmm^ 

»J»fMf§# (v c ) £ ft»J#»HS-i§- (v x ) ic£« u t5IBrtffl5pJ#WfflrM# (v 

x ) srt&safg 1 mftmmm^miEmj&ao2)v:mti?&&3 m&mmm^miEmm 

300) £$f*_S nT&fttf&EftT&S. 
[0 0 4 1 ] 

£ 5 ©^tt, fStaf§4 ffJ»flfflfflr^#«iEimK(2i2) i &tJffSfffilSfSH^ 2 BT^fiJ 
#*t<g*(20i)tt, MfHm 1 BT3B5pJ»*t*S«(ioi)©l9SB^ 1 h 

# ^t^itfiai 1 mnmwm-zmsEmm (102) ©ifitasg 3 h ^ # 

3 fu^«rfg-^»jEia»(3oo)tt, grftas 1 «r»j*#*t mmioi) ©t&sam 1 «ist 
»jh h 9 > s?* 9&&mmm 1 #ii#flH[»#-£*tiEii!» (102) ©t&ias 3 mmt^ 

[0 0 4 2] 

m 6 ©ami*, Msam 1 -zsmmmmmaoi) <Dmmm 1 h ^ > 
asm -2«#^h^>^x^(M n )©^- h^^©r^tcfufami^Jf#0JW 



1 2 
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fB#(v zl )#Aij£*u iaBaHi - 1*11^111 h^>^*#(M 10 )©y-*^£ 
itfiaHli - 2mftm^h^yi?x#(n n )<Dy~xt$^te&mmffiZti. grffHA 
£ ^ frfl 1 ( I s igl ) £ ^ L T gift $ *u SaSSm 2 "5T^J#if$g#| (20 

l) ©tatafg 2 h ^ > # ffm 2 - 1 N 9 > # (M 20 ) 

2 - 2 t#?il^ h 7 > ^'X 3? (M 21 ) © 2 o T'^ S i^, tffSHH2- 1 h 
9 > 5?* # (M 2Q ) ©y-h Iff I3JI 2-2 h =7 y VTs % (m 21 ) 0)>f- 

h SS^ i: © ISJCf&IBSI 2 ftJfB1WfflUi# (V z 2) # K± £ *u ififafl 2 - 1 
h 9 y V* Z (m 20 ) © y - ^fig^i: b&hHH 2-2 nmjjgk h7>^^(H 21 )©y 

[0 0 4 3] 

m 7 ©igfjim, Mian i fw#TO##^tmi^(io2)(Dsffsam 3 «#a&jn h ^ 

> # 3-1 h^y V* Z (M x ) £fg 3 - 2 h 9 > 5?* 9 

(H 2 )ffi2oT'S)5i^ BtffB^3 - lm^Mh^^^X^CM^CD Kl/>f >3g^ 
tttuflB^3 - (Mj)©^- hig^ii^StiS^^tc, iff 

iH«as^j^ffirM#(v x )fc*fisufe««E#^(i D1 )««A*3 4x, Bfffan3- in 

fc#j®88K3*i£*:#jc, m^omasioSr^-rswsKass^L/TSfl&sn, tufa 
^3 - zmmijgkh^yvx* (m 2 )©^- hJi^ttm^©«EEaR(v BB1 )jcsiKs 

(M 2 ) (Dtf - h £. <8|g[<Z>«E#t&a3aS 1 fl!»1W»te# (V Z1 ) £ 

3*u f&K«8K^(i D1 )«« io-exp(-b-v x ) (btt^») 

[0 0 4 4] 

o)££5£j»ffl»te-3gE$ftiiu& (112) &^tfcifc&#«£?-sSI4©$8til!8B« 

[0 0 4 5] 
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[0 0 4 6] 

»iEiii»3oos:^oTwas5pj^«!i»M-^v x jcaesis*i, $ bizft&m&mmfew 

[0 0 4 7] 

* * Nig^ra«jEET?& S5pj#«ff»^v 2l & m# -r sis i fu»M»«# 

«IE[Si&l02£tfl*:S o 

[0 0 4 8] 

^»j#igipg#§ioi£fB;§;u & i *jm.mnmmmoi<D>f- m«mic&_Lfa#j 

[0 0 4 9] 

±ffi5pJ»flffl»M#v 2l &A:&i:U ffiiJ*^l zl #q- l 0 -m-v zl 2 h&32§f|[sii& 
(q,-tt£«) fc, ±ffi^lfU#1W»^»iEiaili02i:|fl««;ia»"e»S»5fiJ 
WMJ^ffiiE[3i&112£, S:#tf»2 3pJ»WfflHi-^3Efjlim»202S:«^., »2fU 

»«ff»M#«iEia»202tt, _hiaig 5 fij#«g»^s#*iiEiH»ii2©fa»fli!i»«agi A 

[0 0 5 0] 

_fcSB& 2 «T3Efi|»if «MS201(B$*- h r^«JEfC{im 2 fiJfiKffl«Mi#«lEElK&202 
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[0 0 5 1] 
[0 0 5 2] 
[0 0 5 3] 

01 (a)cDH^li, (Ell 4) T?&t!l! LfcA>Tjtf- 9 h^>^*# 

&ffl^fciu#»iEia»f5f§Br^3pmia8&&, FETicS£m*.fct§it?©[ij{&(gii 6 
) <Dmm (dB) £^-<r . 

[0 0 5 4] 

#M iC £ V a T Ji, FETlift =fe — JK W IC & ffi 3 tl S M0S^«#*3fr:£ h 9 > # 
(MOS-FET) t bTHJi0>9-r-g>o T**^£ J: 3 iC, *as$l&fW«I#-£V 

C =V C2 <Z)££, o£*J, I D1 =I D2 * feliV zl =0 V(EI 1 6 '5flJ#(dB)-3&J# 

V C1 ©££, o£ *JMOS-FET^||^^»tCAofeh#, ^J#-^J#MWfS-^#'l4 
©M£ fc*v c <v ci <Dm<DM£lzik^ ^(10)h^(13)3^e>*&2 

[0 0 5 5] 

S. J^T. i©«Ftt&LOG-LINEAR4ftt(*fettlinear-in-dB4*ffi)i:^ii:JC > t 
LOG-LINEAR#-ffi£»SSlftt£, l*3£fU»EI»<Z><£$li5t«;frflS, teJU^ffi*:^ 

[0 0 5 6] 

LOG-LI NEAR#<[£ *»WttJKTtC^-rzio<Z)3pJ»ffiiES:«e» 0 — o 

[0 0 5 7] 
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«H&*tlE'*-<6 : b©7?$>5. ZtlZmi (c)<D 7^7 ~C7jk?o fc£U J-FET 
&mn&%J5k N 9 > * ) ^MES-FET (i/mvh * -&£-M*#8frHI h5>S? 

©*|lfcHfRM©fcV*FETK:a3^Ttt, n 0@<Z)*iiBi^T*&£o 01(b) 
,(c)©MiES:^e> r hlC <J: MOS-FET£ffl *u LOG-LINEAR#<|£## ■=> *l£ 

[0 0 5 8] 

(as i <z>m«m) m 2 i ttmmiEjjm&mm't i ©nas^ 
ffijc#5Briefa^ia»©^ny^0T?s>s o v IN , v oirr v c «, -en-etispj^M 

[0 0 5 9] 

rt»£j#«n»#-£v x fcj:jfc i 3pj^ffig«r«-&»iEiB»io23ttjf^ 2 mmmnm^n 

IEtlIi&202&cA±2ft, -eft^ft. ^l^r>^2frj^0j^f#(v zl ,v z2 )ic^m$ 

»J|?«S#(ioi f 20i)©^1W«f##A*fiS^K:A*Sns. mMM#v IN li^ l rT 
3gftI»ii«S«101JCA*S*i, 5flJ#0J»^V zl lC|Sl3T3pJ»«!lfflrS*iS. 85 1 «T 

ij$ns 0 &i jkzt& 2 mmMmm^ffiiEm& (iQ2, 202) (da ft timmzmLx 

[0 0 6 0] 

H 2 fCjfcttSfS 2 #U#«!lfflr#-&ffiiEIS»202&tJP^ 2 «r»J#ffiKI#§201#. I D 
[0 0 6 1] 

ft, ±i£UfcJ:e>lC, J-FET^MES-FET<B«fcM<E«©;&V*FET©»-£, 01(c) 
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v& u, mi mm®vmm^ffiiEmmio2]kzfm 2 mmmmm^WiEmmo2izAij 

[0 0 6 2] 

&z a 02 ^m^^^Mm2mmmmm^msEmm202^m4mmumm^JE 
iEtaj^io2cz) mijM-^r^ & -5 mmmmm^ zl n $ ti * j&t? & s . 

[0 0 6 3] 

ft, _tj&L£:<fc 3 IC, J-FET^MES-FETa^J&SKS^&V^FET©©^, 01(c) 
T?& U, Hi fU#0»##»iEIBI&lO2JCA*3tiS W8P3pJ#«!l»#^'V x tt^aiS 
[0 0 6 4] 

H3 lcfeltSSl#rj#M»##«iEia»l02 f jg4^J#M»^«iEIffl«&2i2& 
[0 0 6 5] 

m2Rnm3<DmmmmmsEmmmmm'\t^&,rmm^m cnp ^^M 

[0 0 6 6] 
[^1 0] 

G CM P = J lo + y D -l^ (14) 

[0 0 6 7] 

^(14)©5pJ»4#ttG CMp *«iEfflllC»e>nJ&< fc*, ^;(14)©5£ft(jWS:%o 
[0 0 6 8] 
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u g-mmm^m 1 mmfflwm^mjEmmo2frib<Dmmw$m^v 2l z^z.z> t. 



[0 0 6 9] 

mi i] 



GMOSn = A' 



lo-exp (-b-V x ) 



. Io + 2 V Idi*I D 2 

[0 0 7 0] 



(15) 



rrT*I D2 ttI 0 -I D1 fe*t. 
[0 0 7 1] 

d ^2^»J^ifrg#|20m^2flJM^#SiEtlIg&202 (0 2© 



[0 0 7 2] 
112] 



Gcmp = B 



Io + 2// lpi-l D 2 

Io 



n 
2 



(16) 



[0 0 7 3] 
[0 0 7 4] 
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[0 0 7 5] 

lZm~t B MTfcjjk-t Y'yyVT.Z »j0>fcV*Rg*J, NMMOS-FET(Nch MOS-FET 

[0 0 7 6] 

^ti^(l D2 =l 0 -l D1 ) 0 0T*l£, h^>^x^M 2 © Ku>f >SB^tt«ag«£EV DD ic 
gMft3*iTV*<5#, I D2 =I 0 -I D1 ^^^i^{C*^^^ti-2> : fe©T*feti^ FU'-r 

[0 0 7 7] 

[0 0 7 8] 
[11 3] 

Idi =l 0 -exp(-b-V x ) (17) 

[0 0 7 9] 

£*lK»LTttWffl¥lO-370290-3 (4#^2000-196386#<^fg) T?JBV^#i£T? 
* fc, #J^¥lO-370290#il km&£#&£M^T^Wl#'f±&#£ it*«T? 
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m m. msLm&mm <d u # iz g h s & v * „ 

[0 0 8 0] 
[mi 4] 

x/ /Id2 / loi 

_ V l 0 {1 - exp (-b-V x )} - Vlp-exp (-b-V x ) (18) 

VfT 

[0 0 8 1 ] 

££U I D1 fcJ:tJfI D2 tt-JKT©^ , T?*3tlSa 



[0 0 8 2] 
[»15] 

bi = P (Vqsi - V TH ) 2 (19) 

l D2 = P (V GS2 - V TH ) 2 (20) 
[0 0 8 3] 

mz. 0 2, S3 T-^ l r=.m i ^fcwtH6»ioi&tf& 2 -^mmmumoi 

[0 0 8 4] 

HI Hf3E5pJ#iSfli»101lCr3V^TSi9!"rs. H5>^M 10 ©K W> 
$*i£ 0 h9>^^^M n © FN >Sg^ttffi:fc«2£I out #ifc*i5. 

[0 0 8 5] 
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[0 0 8 6] 

^mmmmmoKDm^it. m2mmmfflm^miEm202xizm4 
*y^fM#^MiE[si&2i2co^ h 

[0 0 8 7] 

&{c, m2<Dm2fflmmmm^wJEmmo2%.tfm3 <Dm^mmumm^m^E 
mmmz-D^xms &$iiTiiiit5. m2mm\mm^j£mmm*. m 
i%mmmm^m^mmo2t.mm(Dm^-&^mQmnmmm^m^Emm22t. 
, i zl =f(v zl )^e*j±*^miiii^4oo^. mimmimm^miEmmMiimm 
<d m$&-z & s m 5 ^jf#f(iM#MiEimi^i 12 1 $ ti t=. ms& t* & * . 

1 2 j H ffife <D ^ 4 T I BB tf> # A # $ tl -5 % © £ "T -5 = 

[0 0 8 8] 

i zl =f(v zl )^ v zl =ov ( o*»;i D1 =i D2 )<Dm. i zl #*:*jcfcy, v zl <z)«s 
zEtaj?&202^5: # m 2 nr^^j^it ip§^2o i n «t y mmffiiE # biab & & r t & jbtrc 

I D1 =l D2 ©i:^, 0 2©mi^J#frj^i##liiEIlIS&lO2^^mi^T»J#m 

*i*ioiicj: y, W3dB/h$<*s„ 3©^, n 2 mmmmm^wiEm^2 

02tCfe»«V zl ttO Vfc&y, I 2i aft^tHl zlilliax i:^5o 5 #lJ#»Ht-5f 
WiEia»ll2CDA^#ttr©^*^fllI zlfliax +I BB .(A) i: f!2ffj# 
fl9fflf^-^»iEia»202eD ffi*«jE-e & £ 5pJ#«I«r^#v z2 tt«/h &c * £ 0 L & # o 

r, m5[z^hr=.^2 *smmmmm^2Qi<Dmmizm*m*£z>o v zl ©im 

»ll2©A*ma5^/h3 <«eSfe«), SI25pJ#ffi!lfflr^#1SiEiai&202(3!)ffi^j«JEV z 
2 &*£<&£„ <fcoT, 0 5 tC^bfem2BT^ffJ#it(lg#|201©f[J^^T^e o 
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[0 0 8 9] 

tiUlonci: S^J#^$:^ 2 ^JWM^#«iEtaS&202^t>*^ 2 *rMMft0g#§ 
2011C J; y^IEi" £ 3 £#Tirtg 
[0 0 9 0] 

3 o^m i ^#mm#mie[iis&io2^ i mmmmm^v zl *$:vmz>v>T*. 
ms<nmGmmmmm^miEm%&i22it>&m£. l&v^ sfot, 312 cousin 

[0 0 9 1 ] 

7£fC, ±fHC^b^I zl =f (V zl )<D«JEm^miSg&400CD||iI^^(Z)-M^ 1/ 

[0 0 9 2] 
[116] 

l z i =q-l 0 -m-V z1 2 (21) 

[0 0 9 3] 

10l£ l|gL;fr*^T^&^#, EI*© "2 stages VGA" 1 nT»J#if l|lg#§l 

01^2 ^M?!!®^ £;ftT^3^Jffi£itLT^£ 0 HI Rl»J#ff Ipitl 10 1 & 2 IS 
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[0 0 9 4] 
[»1 7] 



~ Ip-exp (-b-V x ) /rtrtN 

G M os2 = , 0 r n — (22) 
l 0 + 2V Idi"Id2 



[0 0 9 5] 

55(22)*^, I D1 =I D2 <Z>££> fU»G M0S2 tt6 d B^fS^iitCJ&S. «T> j£ 

(21)T'#^^tl7tmjE*«illHl!^400^tN*l|2 n^»J^iil(lIf|201&MV^T, 5pJ 
[0 0 9 6] 



[0 0 9 7] 

U = -^ +q-lo-m-V 2l 2 
= (^T + q) lo-m-V z1 2 
= p-l 0 -m-V z i 2 (23) 

[0 0 9 8] 

r^T% p=l/4+q hL£„ *JEE«SK|g«[ai&400lCA*3*iSjpmfli!l»«#V zl tt 
[0 0 9 9] 
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[»1 9 J 



V Z 1 = 



P " ^ P 



(24) 



[0 10 0] 



[0101] 



[»2 0] 



U = (p-y) lo 




p 



(25) 



[0102] 

lD2 =I o~ I Dl 1? ^' g>0 
[0103] 

[0104] 
[12 1] 

•a = -J- lo + -^p V toi ' Id2 (26) 
3 2m 

Ib = -4- lo - -p- Vbr'ra (27) 

[0 10 5] 
[0 10 6] 
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[»2 2] 

Gcmpi = 



4h 



a/1a" + V1b" 



Ia 



(28) 



Io + 2VU-Ib 

[0 10 7] 

^(26),5£(27)&5£(28)tCftA-r££. ^2 pT»J#Jfi|'S#|201(Z)frJ#G CMpi ii i D 
[0 10 8] 

#g cmp1 © tn^ & ifc^ s ti?ti<D$m -e &#nt u £g cmp /g cmp , M 

AX fcG CMPl /G CMPl,MAX S:J:f: ' <So JfrfM^* 1 ^^ fc£U P=0.9£Lfc o 



[0 10 9] 



[*13 



Idi 


GCMP/GCMP, MAX 


GCMP/GCMP1, MAX 


wmmm 


0 


-6dB 


-6.1dB 


-0.1 dB 


0.05IO 


-2.9dB 


-3.2dB 


-0.3dB 


0.1 lo 


-1.9dB 


-2.4dB 


-0.5dB 


0.2lo 


-0.9dB 


-1.2dB 


-0.3dB 


0.3IO 


-0.4dB 


-0.6dB 


-0.2dB 


0.4lo 


-0.1dB 


-0.1 dB 


OdB 


0.5lo 


OdB 


OdB 


OdB 


O.6I0 


-0.1dB 


-0.1dB 


OdB 


0.7lo 


-0.4dB 


-0.6dB 


-0.2dB 


O.8I0 


-0.9dB 


-1.2dB 


-0.3dB 


0.9lo 


-1.9dB 


-2.4dB 


-0.5dB 


0.95IO 


-2.9dB 


-3.2dB 


-0.3dB 


lo 


-6dB 


-6.1dB 


-0.1dB 
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Ml iC «k =^(21)-e^Lfc2^#ttS:=b-D«JEmS6IEtJiiaB&400S:I zl =f(V zl ) 
ICjB^&ifcT?, #I#fiSM#0. 5 d BJWT^#^tlS3iKC^^> 0 Z.<DZL£fr 

[0 111] 

7£{C, ±"efl|V^e>*ifc«JE«agaESIlHlB&400©-#!IS:H8 !:#IlTii«t6 

h 9 > #M 32 © F U>f >2Smc}gM£ *i<B i: i: * tciE©*86ffl^SB^l + i: $ 

, 3pJ#«!f»'fi#V zl CD-5!r*«A^7Stl-5. h ^ > *M 32 <Z>4*- hSg^-ti h 9 > 
^X^M 33 ©^- h#^lC8a8SjfxS££fclC, #U»ffl»te#V 2l ©%3--;£#A 

ASti-s. h^>^x^M 30 i: h^>^^^M 32 (7)y-x^ii^ji^$ti, « 

■T — JlMWi (tail current) il^V^S)- 
[0 112] 

h^>^x^M 31 i: h^>*;;**M 33 ©v-;*^tt#«gN83*u m8fc»l 0 £ 
^LTgg«lStlS. M 30 ,M 31 ,M 32 ,M 33 ©^j:fcttl:K:K:li:-r-§> 0 ffi^m§fgl 2l «l 

[0113] 
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[»2 3] 



._ 2 K± K(K-1) p 2 
,z1_2 K+1 '° 4 (K+1) 2 Vz1 



(29) 



Iz1 = 



2K(K-1)P 2 2K-I 0 
(K+1) 2 21 K+1 



4K-P 



^--K-V 21 2 



(K+1)< 



|Vzi|^ 




|V Z 1| (30) 



(31) 



Izl =0 

[0 1 14] 

I v zl | ^ aT( I 0 /(K- 0))(DmmtHVI,Zl&(29)lZm2tlZ>&oiZ. 2fH4#ffi# 
ffliElHl^212^^T^S 0 



[0 115] 

mz 4] 

o K-1 

q = 2 K+T 

[0 116] 
[j&2 5] 

m_4 (K+1) 2 



(32) 



(33) 



[0 117] 
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[0 118] 

#ffilEia»202lC#*£*lS:fc©T?&S. JgRbliMOS-FET ©35i5«««(Z)*g8S[B5 
[0119] 

[01 20] 
[«2 6] 

V x = a-V c + b-min (V c , V c1 ) (34) 
[0121] 

lit', min(V c ,V c pteV c ,V cl ©e>%/h2V^©fI£££ 0 3 tf) J: -5 1am 3 5pJ# 
MfS#liIEII!i&300fC <fc *J , M0S-FET©a&f^««^3fiiK«^J!ll*> e>HiE««*^ 
JC J: 3 frj»iS^ £ ffilE V £ -5 . 
[0 12 2] 

#igaK l £m 51 ~m 55 Mffimi Q t mm^-fr <=> & s ES&501 i: e> —D<Dmmm$& & 

2o stftffJgSiK b £% 6 ~ M 62 ' SSKaS Z o »^ R i ^ & & IMS&502(D ffl 2; jiggitt $ 
[0123] 

fc£U M 52 ,M 55 ,M 58 ,M 61 {iN§5[<Z)FETT'fe U, ■€-*lJSs**K<Z>FETttPS!T?&S„ HI 

Kr#-rSo E»502ttiai&501^|RH;j:^tCS&f^"rS««, V BB11^ M 62 ICJ: * JM 62® 
[0124] 
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[0 12 5] 

±ffi©SiWj^^t>^S «fc-5tC, 0 9 fc^3*lfc#&a,bl±|aft501,|Hl»502©& 
&#Tj£<Z>f6 iC "T £ Z t T*m £ tl £ 3 £ & £ „ 
[0 12 6] 

iiAA, UKrm^JiiLT^lHi^tc^M^i^RltgT^^o 01 item 
^3EfU^«*i»101X«S2^5pJ»itB»102«:|lttiag|tCT«^LfcllI» (10 

iax«io2a) s:^^ 0 si zKmnzmhtc^smmm^^mmmmzx 

[0 12 7] 
[0 12 8] 

iZl-??t±SIS©^J»JtJIA&^4)'Sff' , eff e>TDD(Time Division Duplex) Mil 
[0129] 

£ $ *l tt X b z: Ci <D K - x A y I ch (TX) , Qch (TX) jg ^ & ftl PI 7 
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,603 nmmmoAi^ t>tez>w.ic^m^izA±i £ mmm L02 (Dm 2 mmm 
mm^zmm-tz* m2m^mmm^itmmmm^8oi-vn^n. 90 0 mm 

H (9 0 -PS) 8025CJ: U*xb^2o(Z)^#lC^iri$tlTit:x^»{CA^ 
[0130] 

605CA^$tiSo Rr»j^ims«&605ii, r^T-t&^Lfc^^fc^ox rt»j 

^) IctotAiJ© I F#^£ii^&M# l/^;Wc!Iili-3 = 
[0131] 

3©^. I FM-^«*^fi#^ LT^»Jf#l3]&605{C^;t. S^C 
[0 13 2] 

Hf«&605^^'rs^5|«;lSaH?«S:^tffe«), r <Z)^I^#£|&£-f £ n 
-Ax:7^ (LPF) X(iA>F;U (bpf) A^;5;S7'f;^ 6 0 6 $: 
^•LT7*;^3>^-f 6 0 7 JCA7J£*l£ a 
[0 13 3] 

6 0 7it I F-f§#£i|lM§mjgS#804T^£$*lSH?'& 
^ f L0l" f L02® RF ^^^ tSo rtl^^OCDRF##C0VN-rtl^-^^m 

MM i: 3 4x, -\£tt*gfc>f rit'ti, MlSf L01 + f L()2 © 

RFfe^fcffiMiS 4: MMf L01 -f L02 ©RFf#^flSi: l/T=fe 

. -f*-^M#&, B P F^f)ft4>f^-j;|iSiSi7-f ;i/#608&C«i; yufcssft 

U^^LX-r^^- (Xtt^a.-^ 805&^UTT>^^-806^#t^$tl, 
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[0134] 

^>f*;f (Xli^a:? 805&tf B P Ffr£;&S7^;i/*70lS:tfLTi£3g 

WJfiflitl (LNA) 702tCA#3*l£ o LN A702JCJ: U*fifiS$tlfc^RFM# 
tt, B P Ffr£>fc5>f 7^ ;1/#703&^LT#?> 3>^-*704lC 

[0 13 5] 

# # > 3 y a - # 704«. m i MSP»ig»804^»^ $ ti SMW L01 ©f i M 
3P2BM#£^R Ff§# ©31111 =Htvv gfRFff^l Fmtt&mm£& 
~?& B £©I F##ttB PF^e>fc5:7^;i/*705&jiiSOfc«L "sr»Jf#IUi^7 
06£tf«LT#ift# (Bf^-ft-f) &tfm»»707 f 708*>&^Sit:^1|[»«lCA*S 

[0 13 6] 

ilt5„ £®*^*>, I Ff^ttiHf#i: LTnT»J#®l^706iC#x.^tl 
, *fe^3E5pJ#ia8l706©ffii7i:LT*JBE^#*«S*Sn*»^fcii, «S£fB# 

[0 13 7] 

9 0° »ffl»803S^UTii[^UfcMIS»tf L02 ©fB2^fiP»tgM#^A*S4xS 
o 3©i[5?mM#l©ffi^;Ich(RX)S?>*Qch(RX)li^fg{R!|^-^A> K*LJIffl$709lC 

[0 13 8] 

Tzt=.t>K ftRmm&T*&&mmm<?>ttmm%&6Q9 j s>&mM<D l n A702& btse 
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[0 13 9] 
[0Mtf)ffiiii&M] 

[0 2] ©IIJ6^JBJcfii«pr^3pJ»lsi»©^ny ^EJ. 

[0 3 ] *&m<D& 2 ©mg^Jltc^e TJTg£frJ#EH»© :/n y * g. 
[04] »i5fiJ#M»#-^ffiiEIiI»HO2©ia8l0. 
[0 5 ] f l -5T»J#fgifiI^loi(Z>05&0 o 

[0 6] » 2 #J#ffl«rfe#»iEleI8&202;&tf »4 #J#1W»te^ffilEllH&212©|II 

S&0o 

[0 7] 0 3 {C^Lfenr»J#HIi^© Attl&fc 0!&0o 
[0 8] . «EE3eSIIS»400©[S»B Q 

[0 9] SH 3 ?fJ^«f»M#ffiiEia»300© Affi AWffi© ^ ^ 0 O 
[010] !g 3 3pJ»W»##«iEIBI&300<Z)ia8&BI. 

[011] Sl^W»*i*i*101Xtt^2BriE?U^Jttt«102S:||»ia»tCT 

[012] m7izBvt^^mmm®zmmmmzTMj&Lt=.mmm 0 

[014] fc&<Drtjtf-?h?yi?x**m^tt : m$mm&<Dm&mo 
[01 5] ( a ) ftM<DAjtf-?h?yvx*&m^r~^mimm&<D'7u 

v * 0, ( b ) *rjf#$fj ffirfg # v c £ « j±*fJ#G A I N ( v 0(JT /v j N ) <d m& £ m •* 7 v . 

[016] mi iX'mwLt^mmm&vAjtf-^ h^yz/xft&nos-FE 
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1 1 FET&MV^Rl»J#fiffliS#§ 

1 2 FET£^£*U#Mf5#*ilE[gli& 

101 hi «r»j^m*i#i 

102 mi mmmmm^miEmm 

112 0 5ffJ#fM^#*iIEIIJ{& 

122 m6 mmmmm^miEm^ 

2 0 1 H2 «T»J#if 

2 0 2 0 2 fimfMf§#*iiElIll& 

2 1 2 IM frj#»|l##ffilEM 

300 m3 nmmfflm^miEm® 
400 «ffi«^mtmi?& 

6 0 1 mmm^-arty Kf^&M 
602, 603, 707, 708 f§ 

6 0 4 tm%£ 

6 0 5, 7 0 6 -^Mmmm^ 

606, 608, 701, 703, 705 7 J )\/$ 

6 0 7 7 y 7nyA— # 

6 0 9 SijifiPI#§ 

7 0 2 <S$iWifi|i#l 
7 0 4 

7 0 9 ^#f!!K-^7t> Kf§##LI» 

8 0 1 0 2 ^315^3! 

8 0 2,8 0 3 9 0mM>1fe%k 
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8 0 4 mi m%mm%£ 

8 0 5 m&wymx.xj v*-x\,$?3-zrvw 
8 0 6 yyr-f- 

R n (n=«E«) mtfi 
Q n (n=J£») 

M n (n=ggt) MOS h =y y V X # 

V 2l' V 22 ^1^^2^«fTMM# 

V DD IE«jE® 
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[02] 



V, N 
O 



101 




102 



201 











\ 


J 




J 


' v z2 









VoUT 



202 



[03] 



101 




L 



201 







> 


' v 22 





VoUT 



212 
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102 



l D2 = lo-exp (-b-V x ) 
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[05] 



101 (201) 



-f V DD 



'out 
□ 



V Z 1 f 

(Vz2)D- 



M10 Mn 



h 




•sig 
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[06] 



122 




400 202 



212 



[07] 
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[IU1 0] 



r 



3Q0 



v c D» 



| J VPD 

(i)io (foio (i)« 0 (i) 



hc m 5o 1 M 5 ai— 1 



M 5 



HLM53 M 5 2( 
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